A patient with a marginal zone lymphoma received RCHOP and obtained PR. He received RDHAP, autograft, and obtained CR. Three months later, he developed Kaposi's sarcoma with spontaneous regression. Two months later, he developed DLBCL treated with R-MIV with CR. Thereafter, he developed AML and died a few days later.
Introduction
Marginal zone lymphomas are usually indolent and respond well to treatment [1, 2] , but the nodal form is often more severe and is associated with poor response rates and shorter survival times [3] [4] [5] . Progression to high-grade B-cell lymphoma may occur, and has long been known [1, 6, 7] .
The occurrence of acute leukemia after a high-grade Bcell lymphoma has also been described in various studies [8] [9] [10] . The use of alkylating agents based chemotherapy and the intensification of therapy with autologous stem cell transplantation are risk factors for leukemia or myelodysplasia [11] [12] [13] .
Kaposi's sarcoma after autologous bone marrow transplantation for non-Hodgkin's lymphoma is rare, but cases have been published [14] .
The occurrence in the same patient of nodal B-cell marginal zone lymphoma, high-grade B-cell lymphoma, Kaposi's syndrome, and acute myeloid leukemia in quick succession has never been described.
Case Report
We report an exceptional case of diseases of four lineages in a 61-year-old man with a history of type 2 diabetes, deep vein thrombosis of the lower limbs, syphilis, hypertension, and glaucoma. He developed a marginal zone lymphoma, revealed by alteration of his general condition, weight loss of 8 kg over the previous 3 months, and detected as a left pelvic nodal mass with a diameter of 8.5 cm. A chest and abdominal CT revealed left axillary, mediastinal, retroperitoneal, and pelvic involvement. A pelvic lymph node biopsy showed proliferation in the marginal zone with a moderate contingent of large cells and a mitotic index (Ki 67) of 40%. Blood tests showed anemia with low hemoglobin levels (9 g/dL). Lactate dehydrogenase levels were high (2 N) and the ECOG PS was 2. Up to 30% of the bone marrow was infiltrated by lymphoma cells. A PET scan was not performed. The patient was diagnosed with a high tumor burden lymphoma (FLIPI = 4, IPI adjusted to age 3). The nodal and medullary karyotypes were normal. Bone marrow and blood cells tested positive for BCL2 by PCR.
Pretreatment assessment identified a syphilis infection, which was cured with penicillin. Hypogammaglobulinemia or lymphopenia were not detected during the assessment. Serological tests for hepatitis B, hepatitis C, HIV, CMV, and HTLV were negative.
The patient was treated with the standard protocol for the RCHOP regimen (rituximab-cyclophosphamide-doxorubicin-vincristin). After three courses of chemotherapy, the response was evaluated to be 50% by physical examination and tomography scans of the chest and abdomen. Bone marrow was not analyzed. The patient then received three courses of RDHAP (rituximab-cisplatin-cytosine arabinoside-dexamethasone) and obtained a complete response (chest and abdominal CT, and bone marrow biopsies were negative), and an autologous stem cell transplant conditioned by the BEAM regimen (carmustine-cytosine arabinoside-etoposid-melphalan). This treatment was followed by complete remission.
Three months after the autograft, the patient developed multiple nodular lesions of the legs and the right and left forearms, the largest of which was 2-cm long and on the left forearm. Skin biopsy revealed a typical Kaposi's sarcoma, and HHV8 serological tests were positive (Figs. 1  and 2) .
Concomitantly, the patient became severely immunosuppressed; the absolute CD4+ cell count was 220 9 10 6 /L, with 1048 9 10 6 /L CD8+ cells, and thus a CD4/CD8 ratio of 0.2.
It was decided not to treat. The lesions spontaneously regressed 3 months after their appearance, and had completely disappeared 6 months later; the CD4/CD8 ratio rose to 0.8, and immunity returned to normal.
Two months later, the patient developed a bilateral cervical lymphadenopathy 3 cm in diameter. Nodal biopsy showed a typical diffuse large B-cell lymphoma. Extended assessment found Ann Arbor stage III, IPI adjusted to age 3. Bone marrow biopsy, medullary karyotype, and FISH were normal.
No sibling donor was available; given the age of the patient, the nature of the lymphoma, and the severity of the comorbidity no volunteer donor was sought. The patient was administered six sequences of the R-MIV regimen (rituximab-ifosfamide-mitoxantone-etoposide). Physical examination, tomography scan of the chest and the abdomen, and PET scan indicated that complete remission was obtained.
Six months later, the patient developed pancytopenia (PN 0. 
Discussion
Several studies have analyzed the prognostic factors affecting the survival of patients with marginal zone lymphoma. Some identified no prognostic factors [5] and others found that age (>60 years) [15] or a high follicular lymphoma international prognostic index [16] score were associated with shorter survival [17] . In another study, patients expressing Ki 67 in less than 5% of tumor cells had a better prognosis [18] . Recently, in a large retrospective series of 197 patients with marginal zone lymphoma, Meyer et al. [19] found that age (>60 years), elevated serum LDH, lower than normal hemoglobin, high IPI [20] , high FLIPI, and a lack of PR or CR after initial therapy were independent risk factors for shorter survival.
In addition, nodal marginal zone lymphomas (NMZL) are more aggressive than extranodal marginal zone lymphomas, with lower PFS and overall survival [3] [4] [5] 21] .
Furthermore, several groups have reported that the risk of developing a second cancer is high in patients with marginal zone lymphoma [19, 22, 23] , resulting in shorter survival rates among such patients [19] .
These findings are consistent with the clinical presentation of our patient: he was older than 60, had high LDH levels, a high FLIPI score, a high IPI score, did not respond to initial treatment with RCHOP, and relapsed with an aggressive cancer within 5 months of the autograft.
Kaposi's sarcoma after autologous bone marrow transplantation for non-Hodgkin's lymphoma is rare, but cases have been reported in relation to immunosuppression induced by chemotherapy [14] .
Although the use of alkylating and autologous stem cells may have influenced the onset of acute leukemia, it is surprising that the nodal karyotype appeared normal at diagnosis. No cytogenetic abnormalities were detected by in situ hybridization at the time of the occurrence of acute leukemia besides the MLL rearrangement [9, 11] , which is usually associated with alkylating agents (full or partial deletions of chromosomes 5 and 7, trisomy 8). These observations, and the succession of four diseases in a short time (21 months after the diagnosis of nodal marginal zone lymphoma and 15 months after autograft), makes this a rather unusual case.
Although standard cytogenetic analyses were normal at diagnosis, FISH provided a more detailed information and genomic DNA copy number analysis may have been informative [3, 22, 23] .
Although the findings of this particularly severe case cannot be generalized to other patients, it may not be an isolated case. Prospective studies are required to validate the different prognostic factors found in retrospective studies.
